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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an occupant with a comfortable 
warm and cool feeling by using temperature detected by a temperature 
sensor on the side of higher correlation with a warm and cool feeling of 
the occupant as temperature in a car room out of two of the 
temperature sensors to detect air temperature of upper and lower parts 
of the car room in case when it is discriminated as in case of air 
conditioning transition. 

SOLUTION: Various kinds of doors 6, 11, 12a, 12b, an air blower 8, etc.. 
are controlled to converge car room inside temperature to target 
temperature by inputting output signals of upper and lower part 
temperature sensors B, C, an outside air temperature season D. a 
temperature setter 1 6, etc.. to a control unit 1 5 and computing 
necessary blowout temperature according to the input signals here. At 
this time, a difference between the upper and lower part temperature 
and the target temperature and a difference between the upper and 
lower temperature are computed, and when the differences are large, it 
can be judged as It is a primary transient time of air conditioning, and in 
a ventilation mode, correlation of temperature in a periphery of a heat 
part and a warm and cool feeling of an occupant becomes higher, and 
accordingly, temperature fr-om the upper part temperature sensor B is specified as the car room inside 
temperature, and further airconditioning control is carried out accordingly. 
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* NOTICES * 

JPO and INPIT are not responsible £or any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It has the lower outlet which blows off air on crew's lower half of the body, and the up outlet 
which blows off air in crew's upper half of the body. In the air conditioner for cars which inputs 
environmental information including whenever [ vehicle room air temperature ] into a control unit, 
adjusts blow-off air temperature according to said environmental information by the program given 
beforehand, and supplied temperature control air to the vehicle room from said selected outlet The 1st 
temperature sensor which detects the air temperature of the vehicle room upper part, and the 2nd 
temperature sensor which detects the air temperature of the vehicle room lower part. An air-conditioning 
condition distinction means to distinguish whether it is in the conditions regarded as the vehicle interior 
of a room being in an air-conditioning transient, or it is in the conditions consider that are at the time of 
an air-conditioning stationary. When it was in said air-conditioning transient with said distinction means 
and is distinguished, the inside of said 1st and 2nd temperature sensors. The temperature at which 
correlation with crew's thermal sensation was detected by the temperature sensor of a high side is used 
as whenever [ said vehicle room air temperature ]. The air-conditioning control unit for cars 
characterized by having a temperature information change means using the temperature detected by said 
1st temperature sensor as whenever [ said vehicle room air temperature ] when it is distinguished by said 
distinction means that it is at said air-conditioning stationary time. 

[Claim 2] Said air-conditioning condition distinction means is an air-conditioning control unit for cars 
according to claim 1 considers that is in an air-conditioning transient when the difference of each 
temperature detected by said the 1 st temperature sensor and said 2nd temperature sensor is beyond a 
predetermined value, and consider that is at the time of an air-conditioning stationary when smaller than 
said predetermined value. 

[Claim 3] Said air-conditioning condition distinction means is an air-conditioning control unit for cars 
according to claim 1 considers that is in an air-conditioning transient when the rate of change of the 
temperature detected by said the 1st temperature sensor or 2nd temperature sensor is beyond a 
predetermined value, and consider that is at the time of an air-conditioning stationary when smaller than 
said predetermined value. 

[Claim 4] Said air-conditioning condition distinction means is an air-conditioning control unit for cars 
according to claim 1 which considers that between after temperature control control is started until it 
carries out predetermined time progress is in an air-conditioning transient, and considers that said 
predetermined time progress back is at the time of an air-conditioning stationary. 
[Claim 5] The difference of the temperature which has the temperature setting section which sets up the 
target temperature of the vehicle interior of a room, and was detected by said 1st temperature sensor, and 
the temperature set up by said temperature setting section. Or the air-conditioning control unit for cars 
according to claim 1 considers that is in a temperature control transient when the difference of the 
temperature detected by said 2nd temperature sensor and the temperature set up by said temperature 
setting section is beyond a predetermined value, and consider that is at the time of a temperature control 
stationary when smaller than said predetermined value. 
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[Claim 6] If said up outlet and lower outlet are in an air-conditioning transient with said air-conditioning 
condition distinction means in the condition of being set as the opening which forms vent mode and it 
will be distinguished The temperature detected by said 1st temperature sensor is used as whenever [ said 
vehicle room air temperature ]. If said up outlet and lower outlet are in an air-conditioning transient with 
said air-conditioning condition distinction means in the condition of being set as the opening which 
forms foot mode and it will be distinguished The air-conditioning control unit for cars according to 
claim 1 using the temperature detected by said 2nd temperature sensor as whenever [ said vehicle room 
air temperature ], 

[Claim 7] When set as the opening in which it has the temperature setting section which sets up the 
target temperature of the vehicle interior of a room, and said up outlet and lower outlet form Mohd other 
than vent mode or foot mode If it is in an air-conditioning transient with said air-conditioning condition 
distinction means and will be distinguished The temperature detected by said 2nd temperature sensor 
when the difference of the temperature detected by said 1st temperature sensor and said target 
temperature was smaller than the difference of the temperature detected by said 2nd temperature sensor 
and said target temperature is used as whenever [ said vehicle room air temperature ]. The air- 
conditioning control unit for cars according to claim 6 using the temperature detected by said 1st 
temperature sensor when large as whenever [ said vehicle room air temperature ]. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] This invention inputs environmental information including whenever [ vehicle 
room air temperature ] into a control unit, and relates to the air-conditioning control unit for cars which 
controls air-conditioning equipment by the program given beforehand, and carries out temperature 
control control of the vehicle interior of a room. 
[0002] 

[Description of the Prior Art] As for the conventional air-conditioning control device for cars, what 
arranged the sensor in the dashboard whenever [ room air temperature / which detects whenever / 
vehicle room air temperature ] is common. For example, if it is in JP,1-269646,A, JP,57-14087,Y, etc. A 
sensor is formed in the inhalation-of-air path upstrezim of the aspirator formed in the dashboard 
whenever [ room air temperature ]. A room temperature is appropriately detected by making the air of 
the vehicle interior of a room attracted with an aspirator always flow around a sensor whenever [ room 
air temperature ], and the point of having used this detection result for air-conditioning control is 
indicated. 

[0003] Moreover, the temperature of the upper part of a vehicle room and the lower part is detected, 
respectively, and it inputs into a control unit, and in JP,55-143345,A, a control unit changes weighting 
of up temperature and lower temperature according to blow-off Mohd according to the program decided 
beforehand, and compounds a representation room temperature to it, and the air-conditioning control 
unit for cars which was made to carry out temperature control control of the vehicle interior of a room 
by controlling air-conditioning equipment based on this synthetic value is indicated. 
[0004] 

[Problem(s) to be Solved by the Invention] While carrying out a deer With the configuration which 
installs one temperature sensor in a dashboard, even if dispersion is in the temperature distribution of the 
vehicle interior of a room, since whenever [ vehicle room air temperature ] will be represented with the 
temperature (crew's temperature of the abdomen circumference) of the dashboard neighborhood, if air- 
conditioning equipment is controlled by this temperature, it cannot be said that air-conditioning control 
which matched crew's thermal sensation not only at the transient in early stages of air-conditioning but 
at the time of a stationary can not necessarily be performed., 

[0005] For example, if considering the vent mode at the time of air conditioning (up blow off) it is in the 
transient in early stages of air conditioning, as the temperature of the circiraiference [ of a vehicle room ] 
of head (B location of drawing 1 ), abdomen circimiference (A location of drawin g 1 which shows near 
dashboard), and leg circimiference (C location of drawing 1 ) is shown by drawing 5 , it changes. That 
is, the temperature around a head falls early most, subsequently, the temperature of the abdomen 
circumference falls early and the temperature of the leg circumference falls latest. 
[0006] In order to investigate the correlation of the temperature in such a transient, and crew's thermal 
sensation The evaluation value about thermal sensation is measured from many test subjects, and it is Yi 
==(Xi-X'i)/sigmai about the value between test subjects according to blow-off Mohd in this. If it 
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normalizes and the correlation coefficient using the average estimates The temperature of correlation 
around a head is as the highest as crew's thermal sensation, if blow-off air is low-speed airflow, 
subsequently the leg circumference will become high and, as for the abdomen circumference, correlation 
will become low most, so that the correlation coefficient (LH, MH) by which the absolute value notation 
of drawing 6 was carried out may show. Moreover, if it is medium-speed airflow, correlation will 
become low in the order of a head, an abdomen, and the leg. Anyway, crew's thermal sensation has the 
temperature around a head, and the highest correlation. In addition, they are the average of an evaluation 
value [ in / the value to which a test subject's i Xi normalized Yi, and Xi among the formula used for 
normalization, and / in X'i / a test subject's i monograph affair ], and sigmai. The standard deviation of 
the evaluation value in a test subject's i monograph affair is shown, respectively. [ a test subject's i 
evaluation value ] Moreover, the correlation shown by drawing 6 shows the correlation according to 
blow-off mode which is unrelated to air conditioning and heating. 

[0007] Similarly, if it is in the foot mode at the time of heating (lower blow off), as shown in d rawing 5 , 
in early stages of heating, the temperature of the leg circumference goes up early most, the temperature 
of the abdomen circumference goes up early and, subsequently the temperature around a head goes up 
latest. Leg ambient temperature of correlation is the highest, subsequently the temperature around a head 
becomes high, and, as for the temperature of the abdomen circumference, correlation becomes low most 
so that the experimental result of drawing 6 may show the correlation with the thermal sensation of the 
crew in the transient in this case. 

[0008] For this reason, when using the temperature (abdomen ambient temperature) of the dashboard 
neighborhood for control of an air-conditioning transient, things were those to which control which will 
control by temperature of the part where correlation with crew's thermal sensation is the lowest 
sometimes, and ignored crew's thermal sensation will be performed. 

[0009] Control which switches blow-off Mohd to a bilevel mode and vent mode is performed as blow- 
off Mohd is made into foot mode and it becomes low, since the request of heating is so high that 
whenever [ need blow-off temperature ] is high if it is in the auto air-conditioner which whenever [ for 
completing whenever / factor empty vehicle room air temperature /, such as vehicle outdoor temperature 
and target temperature, / as target temperature / need blow-off temperature ] calculates whenever 
[ vehicle room air temperature ] (refer to drawing 7 ). For this reason, although it becomes vent mode in 
the air conditioning early stages of automatic air-conditioning control and usually becomes foot mode in 
early stages of heating, in drawing 5 , the temperature change of each part the case where blow-off 
Mohd is set as a bilevel mode, differential-gear foot mode, and foot mode in early stages of air 
conditioning, and in case blow-off Mohd is set as vent mode, a bilevel mode, and differential-gear foot 
mode in early stages of heating is also shown. 

[0010] After all, when these are summarized, as the correlation in a transient is shown in drawing 8 , it 
turns out that air conditioning and heating are not asked, but crew's thermal sensation and correlation 
become [ head ambient temperature ] the highest in vent mode, and crew's thermal sensation and 
correlation become [ leg ambient temperature ] the highest in foot mode. In addition, although the vent 
mode in the transient of drawin g 8 is made to correspond to LH of drawing 6 , there is no change in it 
becoming high [ crew's thermal sensation and correlation ] most [ head ambient temperature ] only by 
the sequence of correlation of A and C interchanging in the case of MH. Moreover, although the foot 
mode of a transient is made equivalent to LL, even if expressed with ML, there is no change in mutually 
related sequence. 

[001 1] Moreover, if the time of air conditioning is taken for an example even if it is, when time amount 
has passed enough, after air-conditioning is started, as shown in drawing 9 (a) As shown by Rhine A 
with the conventional air conditioner with which a temperature sensor is installed in a dashboard, the 
detection temperature of a temperature sensor is the target temperature Tset. Although controlled to 
converge The leg will become past [ the cold ] if the temperature of a head will become lower than 
target temperature if blow-off Mohd is vent mode, and it has become foot mode. 
[0012] if similarly the temperature of a head will become higher than target temperature if blow-off 
Mohd is vent mode and it has become foot mode as shown in drawing 9 (b) even if it is at the time of 
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heating, the leg is a little tepid ~ past ~ it becomes. 

[0013] Thus, when it controls by temperature sensor A of a dashboard, even if it is at the time of a 
stationary, it is shown that the displeasure resulting from the temperature of a head or the leg separating 
from target temperature exists. 

[0014] On the other hand, although it is the point of having detected the temperature of the vehicle room 
upper part and the lower part and the difference of ****** of whenever [ vehicle room temperature ] is 
taken into consideration if it is in the latter conventional technique weighting is changed by up blow off 
and lower blow off, a composite signal is formed, and it becomes the configuration which controls an air 
conditioner based on this — ****-- it cannot be said that it does not pass but temperature control control 
which matched crew's thermal sensation can not necessarily be performed [ at both the air-conditioning 
transient mentioned above and the time of a stationary ]. 

[0015] Namely, although it is thought in a transient that changing weighting for every blow-off Mohd, 
and determining whenever [ room air temperature ] can respond to an above-mentioned conclusion 
(thermal sensation and correlation have high up temperature in vent mode, and thermal sensation and 
correlation have high lower temperature in foot mode) If it is at the time of a stationary, as shown in 
drawing 8 , it is checked that correlation with the temperature arovmd a head and crew's thermal 
sensation becomes the highest regardless of blow-off Mohd. That is, if it is at the time of a stationary, 
temperature control sensed that crew is comfortable sure enough can be realized by changing weighting 
for every blow-off Mohd, and determining whenever [ room air temperature ], or a question remains. 
[0016] Then, in this invention, also in the air-conditioning transient, since a different new way from the 
detection gestalt of whenever [ conventional vehicle room air temperature ] is needed in order to 
perform temperature control control which crew senses is comfortable at the time of a stationary, 
information is appropriately collected whenever [ room air temperature ] in a fransient and the time of a 
stationary, and it is making into the technical problem to offer the air-conditioning confrol unit for cars 
which can give crew more comfortable thermal sensation. 
[0017] 

[Means for Solving the Problem] This invention person, like ****, it sets to an air-conditioning 
fransient. If it is in vent mode, regardless of an air conditioning, correlation with head ambient 
temperature and crew's thermal sensation is high. If it is in foot mode, regardless of an air conditioning, 
correlation with leg ambient temperature and thermal sensation will become high. Moreover, it sets at 
the time of an air-conditioning stationary (condition that the difference of head ambient temperature and 
leg ambient temperature, the difference of head ambient temperature and target temperature, or the 
difference of leg ambient temperature and target temperature becomes small). Based on the knowledge 
that correlation with head ambient temperature and thermal sensation becomes high, it came to complete 
this invention irrespective of blow-off Mohd. Moreover, in the bilevel mode, this invention person came 
to build this invention also from the knowledge that correlation with leg ambient temperature and 
thermal sensation becomes high, when the difference of head ambient temperature and target 
temperature is smaller than the difference of leg ambient temperature and target temperature. 
[0018] namely, The air-conditioning control unit for cars concerning this invention It has the lower 
outlet which blows off air on crew's lower half of the body, and the up outlet which blows off air in 
crew's upper half of the body. Input environmental information including whenever [ vehicle room air 
temperature ] into a control unit, and blow-off air temperature is adjusted according to said 
environmental information by the program given beforehand. The 1st temperature sensor which is 
applied to what supplies temperature control air to a vehicle room from said selected outlet, and detects 
the air temperature of the vehicle room upper part, and the 2nd temperature sensor which detects the air 
temperature of the vehicle room lower part. An air-conditioning condition distinction means to 
distinguish whether it is in the conditions regarded as the vehicle interior of a room being in an air- 
conditioning fransient, or it is in the conditions consider that are at the time of an air-conditioning 
stationary. When it was in said air-conditioning fransient with said distinction means and is 
distinguished, the inside of said 1st and 2nd temperature sensors. The temperature at which correlation 
with crew's thermal sensation was detected by the temperature sensor of a high side is used as whenever 
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[ said vehicle room air temperature ]. When it is distinguished by said distinction means that it is at said 
air-conditioning stationary time, it is characterized by having a temperature information change means 
using the temperature detected by said 1st temperature sensor as whenever [ said vehicle room air 
temperature ] (claim 1). 

[0019] The control approach realized by such control vmit The process which distinguishes whether it is 
in the conditions regarded as the vehicle interior of a room being in an air-conditioning transient, or it is 
in the conditions consider that are at the time of an air-conditioning stationary, The process using the 
temperature at which correlation with crew's thermal sensation was detected by the temperature sensor 
of a high side among said 1st and 2nd temperature sensors when it was in said air-conditioning transient 
according to said distinction process and was distinguished as whenever [ said vehicle room air 
temperature ], When it is distinguished by said distinction process that it is at said air-conditioning 
stationary time, it is a thing including the process using the temperature detected by said 1st temperature 
sensor as whenever [ said vehicle room air temperature ]. It is made to distinguish whether it is in the 
conditions regarded as the vehicle interior of a room being in an air-conditioning transient in fact, or it is 
in the conditions consider that are at the time of an air-conditioning stationary. When it was in the air- 
conditioning transient and is distinguished, the temperature at which correlation with crew's thermal 
sensation was detected by the temperature sensor of a high side among said 1st and 2nd temperature 
sensors is inputted. When it is distinguished that it is at the air-conditioning stationary time, it realizes 
by equipping a computer with the medium by which the program which inputs the temperature detected 
by said 1 st temperature sensor as whenever [ vehicle room air temperature ] was memorized. 
[0020] Therefore, in an air-conditioning transient, the temperature signal by which correlation with 
crew's thermal sensation was detected by the temperature sensor of a high side among the 1st and 2nd 
temperature sensors is inputted into a control unit, blow-off air temperature is adjusted by the program 
to which it was given beforehand, and the outlet empty vehicle room where this air by which 
temperature control was carried out was chosen is supplied. 

[0021] It is considered that an air-conditioning condition distinction means is in a temperature control 
transient when the difference of each temperature detected by the 1st temperature sensor and 2nd 
temperature sensor is beyond a predetermined value. When smaller than said predetermined value, even 
if it makes it consider that it is at the time of an air-conditioning stationary (claim 2) It is considered that 
it is in an air-conditioning transient when the rate of change of the temperature detected by the 1st 
temperature sensor or 2nd temperature sensor is beyond a predetermined value. When smaller than said 
predetermined value, even if it makes it consider that it is at the time of an air-conditioning stationary 
(claim 3), it considers that between after temperature control is started until it carries out predetermined 
time progress is in an air-conditioning transient, and you may make it consider that said predetermined 
time progress back is at the time of an air-conditioning stationary (claim 4). 

[0022] Furthermore, the difference of the temperature which has the temperature setting section which 
sets up the target temperature of the vehicle interior of a room, and was detected by said 1st temperature 
sensor, and the temperature set up by said temperature setting section, Or when the difference of the 
temperature detected by said 2nd temperature sensor and the temperature set up by said temperature 
setting section is beyond a predetermined value, it considers that it is in a temperature control transient, 
and when smaller than said predetermined value, you may make it consider that it is at the time of a 
temperature control stationary (claim 5). 

[0023] An infrared sensor, IC temperature sensor, a temperature-sensitive ferrite, etc. may be used for a 
temperature sensor that the temperature of the upper part of the vehicle interior of a room or the lower 
part just detects substantially, using the usual thermistor, 

[0024] correlation with crew's thermal sensation the temperature detected by the temperature sensor of a 
high side as using as whenever [ said vehicle room air temperature ] among said 1st and 2nd temperature 
sensors If an up outlet and a lower outlet are in an air-conditioning transient with said air-conditioning 
condition distinction means in the condition of being set as the opening which forms vent mode and it 
will be distinguished The temperature detected by said 1st temperatwe sensor is used as whenever [ said 
vehicle room air temperature ]. If said up outlet and lower outlet are in an air-conditioning transient with 
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said air-conditioning condition distinction means in the condition of being set as the opening which 
forms foot mode and it will be distinguished It is using the temperature detected by said 2nd temperature 
sensor as whenever [ said vehicle room air temperature ] (claim 6). Furthermore, if it is in an air- 
conditioning transient with said air-conditioning condition distinction means and will be distinguished 
when the up outlet and the lower outlet are set as the opening which forms Mohd other than vent mode 
or foot mode The temperature detected by said 2nd temperature sensor when the difference of the 
temperature detected by said 1st temperature sensor and said target temperature was smaller than the 
difference of the temperature detected by said 2nd temperature sensor and said target temperature is 
used as whenever [ said vehicle room air temperature ]. When large, it says using the temperature 
detected by said 1st temperature sensor as whenever [ said vehicle room air temperature ] (claim 7). 
[0025] Therefore, if it is in vent mode, it is not concerned with heating and cooling and heating, but the 
output of the 1st temperature sensor with the high correlation with crew's thermal sensation is used, and 
even if it shifts after that at the time of a stationary, the output of the 1st temperature sensor will be used 
for an air-conditioning transient. On the other hand, if it is in foot mode, and it is not concerned with 
heating and cooling and heating, but the output of the 2nd temperature sensor with the high correlation 
with crew's thermal sensation is used and it shifts after that at the time of a stationary, the output of the 
1 St mutually related high temperature sensor will be used for an air-conditioning transient. 
[0026] Moreover, if air-conditioning transients are Mohd other than vent mode or foot mode Since 
crew's thermal sensation and correlation become [ the output of the 2nd temperature sensor ] high when 
the difference of the temperature and target temperature which were detected by the 1st temperature 
sensor is smaller than the difference of the temperature and target temperature which were detected by 
the 2nd temperature sensor, this output is used. In being conversely large Since crew's thermal sensation 
and correlation become [ the output of the 1st temperature sensor ] high, this output is used. And if it 
shifts at the time of a stationary, the output of the 1st mutually related high temperature sensor will be 
used. 
[0027] 

[Embodiment of the Invention] Hereafter, a drawing explains the gestalt of implementation of this 
invention. In drawing 1 , the air-conditioning control device for cars assumes what is arranged inside the 
dashboard 1 of a car, the intake transfer device 5 which has the bashfiil inlet 3 and the open air inlet 4 in 
the maximum upstream of the air-conditioning case 2 is formed, and an introductory rate with the open 
air is adjusted by the intake door 6 as it is bashfiil. It is prepared so that the blower 8 which rotates by 
the motor 7 may attend said inlet, and by rotation of a blower 8, into the air-conditioning duct 2, air is 
attracted from an inlet, and it feeds to the downstream into it. 

[0028] An evaporator 9 is allotted, and in the downstream of a blower 8, piping association is carried out 
with the compressor which is not illustrated, a capacitor, a liquid tank, an expansion valve, etc., and this 
evaporator 9 constitutes the air conditioning cycle, and cools to it the air which supplies a refiigerant to 
an evaporator 9 by operation of a compressor, and passes this evaporator 9. 
[0029] The heater core 10 which makes an engine cooling water a heat source is arranged at the 
downstream of an evaporator 9, and the air mix door 1 1 is allotted before this heater core 10. The rate of 
the air to which the air which passed the evaporator 9 passes the heater core 10 by this air mix door 11, 
and the air which b>passes this is adjusted. 

[0030] And air in which temperature control was carried out by the evaporator 9 and the heater core 10, 
It is ventilated at the outlet (differential-gear outlet 13a, vent outlet 13b, foot outlet 13c) empty vehicle 
room 14 opened and closed by the mode doors 12a and 12b prepared in the lowest style side of the air- 
conditioning duct 2. Here, it is open for free passage, respectively to lower outlet 17b by which foot 
outlet 13c which supplies air supplies air to a step to crew's step at up outlet 17a by which vent outlet 
13b which supplies air to crew's upper half of the body supplies air to crew's upper half of the body. 
[0031] Drive control of each air-conditioning equipment mentioned above is carried out by the control 
signal from a control imit 15, and this control unit 15 is equipped with the microcomputer equipped with 
CPU, ROM, RAM, etc., the input/output port of a signal, etc., changes various input signals into a 
control signal based on the predetermined program given beforehand, and controls each air-conditioning 
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equipment. 

[0032] Namely, up temperature sensor B which detects the temperature (Trl) of the vehicle room upper 
part, lower temperature sensor C which detects the temperature (Tr2) of the vehicle room lower part. 
The signal of the temperature setter 16 grade which sets up the OAT sensor D which detects outside air 
temperature (Ta), and the target temperature (Tset) of the vehicle interior of a room is inputted into a 
control unit 15. Based on the various signals inputted here. To is calculated whenever [ need blow-off 
temperature ], and drive control of the various doors 6, 11, 12a, and 12b or the blower 8 grade is carried 
out so that it may be completed as target temperature (Tset) by whenever [ vehicle room air 
temperature ]. What is necessary is here, to arrange up temperature sensor B in the location near the 
head of crews, such as head lining, and just to arrange lower temperature sensor C near the foot outlet 
13c of a dash panel lower part. 

[0033] A process until it calculates whenever [ of operation example / which controls each air- 
conditioning equipment by the control unit 15 to drawing 2 /, especially target blow-off temperature ] is 
shown as a flow chart, and a control unit 15 goes into this manipulation routine after operation of an air 
conditioner, and inputs various information, such as vehicle room up temperature (Trl), lower 
temperature (Tr2), outside air temperature (Ta), and target temperature (Tset), (step 50). 
[0034] Although these various input will be used by each auto control of an auto air-conditioner At the 
process which calculates whenever [ target blow-off temperature ], while calculating the difference 
(|Trl-Tset |) of up temperature and target temperature, and the difference (|Tr2-Tset |) of lower 
temperature and target temperature, the difference (|Trl-Tr2|) of up temperature and lower temperature 
is calculated (steps 52 and 54). 

[0035] When the difference (|Trl-Tset |) of up temperature and target temperature or the difference 
(|Tr2-Tset |) of lower temperature and target temperature is large From the ability to be said that 
whenever [ vehicle room air temperature ] is the transient in early stages of air-conditioning which is not 
fully converged on target temperature Bordering on the predetermined value alpha, when said difference 
is larger than this, it distinguishes from a transient, and with alpha [ below ], it distinguishes further 
whether it is an air-conditioning transient or it is at the stationary time according to the difference (|Trl- 
Tr2|) of up temperature and lower temperature (step 56). 

[0036] Since it can say that it is at the air-conditioning stationary time which whenever [ vehicle room 
air temperature ] converged on target temperature when the difference of up temperature and lower 
temperature is small, if it considers that it would be in the steady state bordering on the predetermined 
value beta when |Trl-Tr2| was less than [ this ], and larger [ than beta ] and it is still in a transient, it will 
distinguish (step 58). 

[0037] When judged with current blow-off Mohd judging vent mode, foot mode, and other Mohd 
(bilevel mode etc.) (steps 60 and 62), and it being in vent mode, when distinguished from a transient, 
since crew's thermal sensation and correlation become high, the temperature around a head considers as 
whenever [ vehicle room air temperature ] with the temperature (Trl) from up temperature sensor B, and 
performs future air-conditioning control. That is. To is calculated as To=f (Trl, Ta, Tset, ...) whenever 
[ need blow-off temperature ], and Trl is the target temperature Tset. Drive control of the various doors 
6, 1 1, 12a, and 12b or the blower 8 grade is carried out so that it may converge (step 64). 
[0038] On the other hand, when judged with it being in foot mode by the transient, since crew's thermal 
sensation and correlation become high, the temperature of the leg circumference considers as whenever 
[ vehicle room air temperature ] with the temperature (Tr2) from lower temperature sensor C, and 
performs future air-conditioning control. That is. To is calculated as To=f (Tr2, Ta, Tset, ...) whenever 
[ need blow-off temperature ], and Tr2 is the target temperature Tset. Drive control of the various doors 
6, 11, 12a, and 12b or the blower 8 grade is carried out so that it may converge (step 66). 
[0039] Moreover, when judged with blow-off Mohd's being Mohd other than vent modes and foot 
modes, such as a bilevel mode, it is processed as follows. First, if it is in the fransient of a bilevel mode 
If the difference (|Trl-Tset |) of up temperature and target temperature is smaller than the difference 
(|Tr2-Tset |) of lower temperature and target temperature, correlation with lower temperature and crew's 
thermal sensation will become high, iand if reverse If judged with it progressing to step 68 and being 
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|Trl-Tset |<|Tr2-Tset |, since it turns out that correlation with up temperature and crew's thermal 
sensation becomes high It considers as whenever [ vehicle room air temperature ] with the temperature 
(Tr2) from lower temperature sensor C, and if reverse, it will consider as whenever [ vehicle room air 
temperature ] with the temperature (Trl) from up temperature sensor B. 

[0040] Thereby, in a transient, since temperature control of the vehicle room is carried out by crew's 
thermal sensation and the temperature of a mutually related high part and it converges the temperature of 
the part toward target temperature according to blow-off Mohd with them, comfortable thermal 
sensation can be given to crew. 

[0041] Air-conditioning progresses and it is completed as target temperature by the output of the 
temperature sensor chosen by each blow-off Mohd, and if it becomes at the time of the stationary which 
|Trl-Tr2| becomes below beta at step 58, blow-off Mohd will change to a bilevel mode (step 70), and 
future control will be performed by relation with the up temperature to which correlation becomes high 
most with crew's thermal sensation at the time of a stationary. That is, To is calculated as To=f (Trl, Ta, 
Tset, ...) whenever [ need blow-off temperature ], and Trl is the target temperature Tset. Drive control 
of the various doors 6, 11, 12a, and 12b or the blower 8 grade is carried out so that convergence may be 
maintained. 

[0042] In the above-mentioned configuration, although it will become a bilevel mode if it results at the 
time of a stationary when set as vent mode by the fransient, in this case, it is not concerned at a transient 
and the time of a stationary, but up temperature Trl is considered as whenever [ vehicle room air 
temperature ], and air-conditioning control is carried out. Moreover, the temperature sensor used while 
blow-off Mohd will change to a bilevel mode, if it becomes at the time of a stationary, although lower 
temperature Tr2 will be considered as whenever [ vehicle room air temperature ] in this transient and 
air-conditioning control will be carried out if set as foot mode by the transient also changes to up 
temperature sensor B, up temperature Trl is considered as whenever [ vehicle room air temperature ], 
and air-conditioning control is carried out. 

[0043] And although there will be no switch of blow-off Mohd at this transient when the temperatiwe of 
a side with the high correlation with crew's thermal sensation is used for air-conditioning control as 
whenever [ vehicle room air temperature ] and shifts at the time of a stationary if a transient is a bilevel 
mode, air-conditioning control will be carried out by only the up temperature Trl. 
[0044] Therefore, since air-conditioning control is perforined referring to not only a transient but the 
temperature of the part to which correlation becomes high most with crew's thermal sensation at the time 
of a stationary, always spoiling crew's thermal sensation is lost. 

[0045] Moreover, although modification actuation of target temperature etc. will be performed and it 
will get if crew's thermal sensation changes by switching blow-off Mohd since it is set as a bilevel mode 
no matter the transient may be set up by what blow-off Mohd at the time of a stationary In the above- 
mentioned configuration, since crew's thermal sensation is not spoiled by switching a temperature sensor 
appropriately, modification actuation of target temperature etc. becomes unnecessary and the 
troublesomeness which controls crew's air conditioner can be reduced. 

[0046] In addition, although it was made to perform distinction of a transient and the time of a stationary 
using the factor of temperature, you may make it distinguish with the factor of only temperature, time 
amount, or time amount in the above-mentioned example of a configuration. As shown in drawing 3 , it 
replaces with said step 54. For example, the rate of change of up temperature. Or the rate of change of 
lower temperature is calculated (step 72), and when this rate of change is large, the vehicle interior of a 
room is in the early condition converged on target temperature. Since it can conclude that it is in the 
condition converged mostly when small, you may make it make the judgment of said step 58 substitute 
for the judgment which considers that the case where said rate of change is larger than the 
predetermined value gamma is a transient, and considers that the case of being small is a steady state 
(step 74). 

[0047] Or a timer is started and the time check from the time of operation of an air conditioner is 
performed (step 76), and since it should be completed as target temperature by the vehicle interior of a 
room so that the time amount from the time of operation is long, you may make it make the judgment of 
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said step 58 substitute for the judgment which it borders a timer on predetermined time deUa, considers 
that the case of being shorter is a transient, and considers that the case of being long is a steady state, as 
shown by drawing 4 (step 78). 

[0048] Although it cannot be overemphasized that the same operation effectiveness as the control which 
makes only temperature a factor is acquired even if it is in these control gestalten, it is desirable to 
assign the time amount delta on which in the control which makes only time amount a factor it decided 
in the experiment etc. beforehand according to vehicle indoor initial temperature, blow-off Mohd, etc. 
since the suitable switching time from a transient to a steady state changed with vehicle indoor initial 
temperature, blow-off Mohd, etc. 
[0049] 

[Effect of the Invention] As stated above, according to this invention, to an air-conditioning transient 
The inside of the 1st and 2nd temperature sensors. Since the temperature signal detected by the 1st 
temperature sensor is used for air-conditioning control when it is distinguished that the temperature 
signal by which correlation with crew's thermal sensation was detected by the temperature sensor of a 
high side is used for air-conditioning control, and is at the air-conditioning stationary time Also at the 
time of a transient and a stationary, temperature control of the vehicle interior of a room will be carried 
out by the temperature signal with high crew's thermal sensation and correlation, and information can be 
collected whenever [ room air temperature ] always appropriately, and it can give crew comfortable 
thermal sensation rather than before. 

[0050] Moreover, since it can respond with two temperature sensors, the 1st and the 2nd, at an air- 
conditioning transient and the time of a stationary, if it is the conventional hard configuration with 
which the temperature sensor is formed in the vehicle room upper part and the lower part, since the 
program of a control unit could be responded only by modification ****** and it has at least one 
temperature sensor by the usual auto air-conditioner, what is necessary is just to add one, even if it adds 
a temperature sensor, and improvement in a comfortable feeling can be aimed at at low cost. 
[0051] moreover ~ since the temperature sensor of a side with the high correlation with crew's thermal 
sensation is chosen automatically and used ~ specially ~ the time of the shift from an air-conditioning 
fransient to the time of a stationary ~ or it decreases that as actual whenever it switches blow-off Mohd 
temperature control as crew's feeling shifts, and it is obliged to setting modification by the hcind control 
of an air conditioner. Consequently, suitable temperature control confrol corresponding to a thermal load 
can be realized, and energy saving can be realized. 
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TECHNICAL FIELD 



[Field of the Invention] This invention inputs environmental information including whenever [ vehicle 
room air temperature ] into a control unit, and relates to the air-conditioning control unit for cars which 
controls air-conditioning equipment by the program given beforehand, and carries out temperature 
control control of the vehicle interior of a room. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] As stated above, according to this invention, to an air-conditioning transient 
The inside of the 1st and 2nd temperature sensors. Since the temperature signal detected by the 1st 
temperature sensor is used for air-conditioning control when it is distinguished that the temperature 
signal by which correlation with crew's thermal sensation was detected by the temperature sensor of a 
high side is used for air-conditioning control, and is at the air-conditioning stationary time Also at the 
time of a transient and a stationary, temperature control of the vehicle interior of a room will be carried 
out by the temperature signal with high crew's thermal sensation and correlation, and information can be 
collected whenever [ room air temperature ] always appropriately, and it can give crew comfortable 
thermal sensation rather than before. 

[0050] Moreover, since it can respond with two temperature sensors, the 1st and the 2nd, at an air- 
conditioning transient and the time of a stationary, if it is the conventional hard configuration with 
which the temperature sensor is formed in the vehicle room upper part and the lower part, since the 
program of a control imit could be responded only by modification ****** and it has at least one 
temperature sensor by the usual auto air-conditioner, what is necessary is just to add one, even if it adds 
a temperature sensor, and improvement in a comfortable feeling can be aimed at at low cost. 
[005 1 ] moreover ~ since the temperature sensor of a side with the high correlation with crew's thermal 
sensation is chosen automatically and used ~ specially ~ the time of the shift from an air-conditioning 
transient to the time of a stationary ~ or it decreases that as actual whenever it switches blow-off Mohd 
temperature control as crew's feeling shifts, and it is obliged to setting modification by the hand control 
of an air conditioner. Consequently, suitable temperature control control corresponding to a thermal load 
can be realized, and energy saving can be realized. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] While carrying out a deer With the configuration which 
installs one temperature sensor in a dashboard, even if dispersion is in the temperature distribution of the 
vehicle interior of a room, since whenever [ vehicle room air temperature ] will be represented with the 
temperature (crew's temperature of the abdomen circumference) of the dashboard neighborhood, if air- 
conditioning equipment is controlled by this temperature, it cannot be said that air-conditioning control 
which matched crew's thermal sensation not only at the transient in early stages of air-conditioning but 
at the time of a stationary can not necessarily be performed., 

[0005] For example, if considering the vent mode at the time of air conditioning (up blow off) it is in the 
transient in early stages of air conditioning, as the temperature of the circumference [ of a vehicle room ] 
of head (B location of drawing 1 ), abdomen circumference (A location of drawin g 1 which shows near 
dashboard), and leg circumference (C location of d rawing 1 ) is shown by drawin g 5 , it changes. That 
is, the temperature around a head falls early most, subsequently, the temperature of the abdomen 
circumference falls early and the temperature of tiie leg circumference falls latest. 
[0006] In order to investigate the correlation of the temperature in such a transient, and crew's thermal 
sensation The evaluation value about thermal sensation is measured from many test subjects, and it is Yi 
=(Xi-X'i)/sigmai about the value between test subjects according to blow-off Mohd in this. If it 
normalizes and the correlation coefficient using the average estimates The temperature of correlation 
aroimd a head is as the highest as crew's thermal sensation, if blow-off air is low-speed airflow, 
subsequently the leg circumference will become high and, as for the abdomen circumference, correlation 
will become low most, so that the correlation coefficient (LH, MH) by which the absolute value notation 
of drawing 6 was carried out may show. Moreover, if it is medium-speed airflow, correlation will 
become low in the order of a head, an abdomen, and the leg. Anyway, crew's thermal sensation has the 
temperature around a head, and the highest correlation. In addition, they are the average of an evaluation 
value [ in / the value to which a test subject's i Xi normalized Yi, and Xi among the formula used for 
normalization, and / in X'i / a test subject's i monograph affair ], and sigmai. The standard deviation of 
the evaluation value in a test subject's i monograph affair is shown, respectively. [ a test subject's i 
evaluation value ] Moreover, the correlation shown by drawing 6 shows the correlation according to 
blow-off mode which is unrelated to air conditioning and heating. 

[0007] Similarly, if it is in the foot mode at the time of heating (lower blow off), as shown in drawin g 5 , 
in early stages of heating, the temperature of the leg circumference goes up early most, the temperature 
of the abdomen circumference goes up early and, subsequently the temperature around a head goes up 
latest. Leg ambient temperature of correlation is the highest, subsequently the temperature around a head 
becomes high, and, as for the temperature of the abdomen circumference, correlation becomes low most 
so that the experimental result of drawing 6 may show the correlation with the thermal sensation of the 
crew in the transient in this case. 

[0008] For this reason, when using the temperature (abdomen ambient temperature) of the dashboard 
neighborhood for control of an air-conditioning transient, things were those to which control which will 
control by temperature of the part where correlation with crew's thermal sensation is the lowest 
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PRIOR ART 



[Description of the Prior Art] As for the conventional air-conditioning control device for cars, what 
arranged the sensor in the dashboard whenever [ room air temperature / which detects whenever / 
vehicle room air temperature ] is common. For example, if it is in JP, 1-269646, A, JP,5 7-1 4087, Y, etc. A 
sensor is formed in the inhalation-of-air path upstream of the aspirator formed in the dashboard 
whenever [ room air temperature ]. A room temperature is appropriately detected by making the air of 
the vehicle interior of a room attracted with an aspirator always flow around a sensor whenever [ room 
air temperature ], and the point of having used this detection result for air-conditioning control is 
indicated. 

[0003] Moreover, the temperature of the upper part of a vehicle room and the lower part is detected, 
respectively, and it inputs into a control unit, and in JP,55- 143345, A, a control unit changes weighting 
of up temperature and lower temperature according to blow-off Mohd according to the program decided 
beforehand, and compounds a representation room temperature to it, and the air-conditioning control 
unit for cars which was made to carry out temperature control control of the vehicle interior of a room 
by controlling air-conditioning equipment based on this synthetic value is indicated. 
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sometimes, and ignored crew's thermal sensation will be performed. 

[0009] Control which switches blow-off Mohd to a bilevel mode and vent mode is performed as blow- 
off Mohd is made into foot mode and it becomes low, since the request of heating is so high that 
whenever [ need blow-off temperature ] is high if it is in the auto air-conditioner which whenever [ for 
completing whenever / factor empty vehicle room air temperature /, such as vehicle outdoor temperature 
and target temperature, / as target temperature / need blow-off temperature ] calculates whenever 
[ vehicle room air temperature ] (refer to drawin g 7 ). For this reason, although it becomes vent mode in 
the air conditioning early stages of automatic air-conditioning control and usually becomes foot mode in 
early stages of heating, in dr awin g 5 , the temperature change of each part the case where blow-off 
Mohd is set as a bilevel mode, differential-gear foot mode, and foot mode in early stages of air 
conditioning, and in case blow-off Mohd is set as vent mode, a bilevel mode, and differential-gear foot 
mode in early stages of heating is also shown. 

[0010] After all, when these are summarized, as the correlation in a transient is shown in drawin g 8 , it 
turns out that air conditioning and heating are not asked, but crew's thermal sensation and correlation 
become [ head ambient temperature ] the highest in vent mode, and crew's thermal sensation and 
correlation become [ leg ambient temperature ] the highest in foot mode. In addition, although the vent 
inode in the transient of drawin g 8 is made to correspond to LH of drawing 6 , there is no change in it 
becoming high [ crew's thermal sensation and correlation ] most [ head ambient temperature ] only by 
the sequence of correlation of A and C interchanging in the case of MH. Moreover, although the foot 
mode of a transient is made equivalent to LL, even if expressed with ML, there is no change in mutually 
related sequence. 

[001 1] Moreover, if the time of air conditioning is taken for an example even if it is, when time amount 
has passed enougji, after air-conditioning is started, as shown in drawing 9 (a) As shown by Rhine A 
with the conventional air conditioner with which a temperature sensor is installed in a dashboard, the 
detection temperature of a temperature sensor is the target temperature Tset. Although controlled to 
converge The leg will become past [ the cold ] if the temperature of a head will become lower than 
target temperature if blow-off Mohd is vent mode, and it has become foot mode. 
[0012] if similarly the temperature of a head will become higher than target temperature if blow-off 
Mohd is vent mode and it has become foot mode as shown in drawing 9 (b) even if it is at the time of 
heating, the leg is a little tepid ~ past ~ it becomes. 

[0013] Thus, when it controls by temperature sensor A of a dashboard, even if it is at the time of a 
stationary, it is shown that the displeasure resulting from the temperature of a head or the leg separating 
from target temperature exists. 

[0014] On the other hand, although it is the point of having detected the temperature of the vehicle room 
upper part and the lower part and the difference ©f ****** of whenever [ vehicle room temperature ] is 
taken into consideration if it is in the latter conventional technique weighting is changed by up blow off 
and lower blow off, a composite signal is formed, and it becomes the configuration which controls an air 
conditioner based on this — ****-- it cannot be said that it does not pass but temperature control control 
which matched crew's thermal sensation can not necessarily be performed [ at both the air-conditioning 
transient mentioned above and the time of a stationary ]. 

[0015] Namely, although it is thought in a fransient that changing weighting for every blow-off Mohd, 
and determining whenever [ room air temperature ] can respond to an above-mentioned conclusion 
(thermal sensation and correlation have high up temperature in vent mode, and thermal sensation and 
correlation have high lower temperature in foot mode) If it is at the time of a stationary, as shown in 
drawing 8 , it is checked that correlation with the temperature aroimd a head and crew's thermal 
sensation becomes the highest regardless of blow-off Mohd. That is, if it is at the time of a stationary, 
temperature control sensed that crew is comfortable sure enough can be realized by changing weighting 
for every blow-off Mohd, and determining whenever [ room air temperature ], or a question remains. 
[0016] Then, in this invention, also in the air-conditioning transient, since a different new way from the 
detection gestalt of whenever [ conventional vehicle room air temperature ] is needed in order to 
perform temperature control control which crew senses is comfortable at the time of a stationary. 
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information is appropriately collected whenever [ room air temperature ] in a transient and the time of a 
stationary, and it is making into the technical problem to offer the air-conditioning control unit for cars 
which can give crew more comfortable thermal sensation. 
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MEANS 



[Means for Solving the Problem] This invention person, like ****^ it sets to an air-conditioning 
transient. If it is in vent mode, regardless of an air conditioning, correlation with head ambient 
temperature and crew's thermal sensation is high. If it is in foot mode, regardless of an air conditioning, 
correlation with leg ambient temperature and thermal sensation will become high. Moreover, it sets at 
the time of an air-conditioning stationary (condition that the difference of head ambient temperature and 
leg ambient temperature, the difference of head ambient temperature and target temperature, or the 
difference of leg ambient temperature and target temperature becomes small). Based on the knowledge 
that correlation with head ambient temperature and thermal sensation becomes high, it came to complete 
this invention irrespective of blow-off Mohd. Moreover, in the bilevel mode, this invention person came 
to build this invention also from the knowledge that correlation with leg ambient temperature and 
thermal sensation becomes high, when the difference of head ambient temperature and target 
temperature is smaller than the difference of leg ambient temperature and target temperature. 
[0018] namely, The air-conditioning control unit for cars concerning this invention It has the lower 
outlet which blows off air on crew's lower half of the body, and the up outlet which blows off air in 
crew's upper half of the body. Input environmental information including whenever [ vehicle room air 
temperature ] into a control unit, and blow-off air temperature is adjusted according to said 
environmental information by the program given beforehand. The 1st temperature sensor which is 
applied to what supplies temperature control air to a vehicle room from said selected outlet, and detects 
the air temperature of the vehicle room upper part, and the 2nd temperature sensor which detects the air 
temperature of the vehicle room lower part. An air-conditioning condition distinction means to 
distinguish whether it is in the conditions regarded as the vehicle interior of a room being in an air- 
conditioning transient, or it is in the conditions consider that are at the time of an air-conditioning 
stationary. When it was in said air-conditioning fransient with said distinction means and is 
distinguished, the inside of said 1st and 2nd temperature sensors. The temperature at which correlation 
with crew's thermal sensation was detected by the temperature sensor of a high side is used as whenever 
[ said vehicle room air temperature ]. When it is distinguished by said distinction means that it is at said 
air-conditioning stationary time, it is characterized by having a temperature information change means 
using the temperature detected by said 1st temperature sensor as whenever [ said vehicle room air 
temperature ] (claim 1). 

[0019] The control approach realized by such control unit The process which distinguishes whether it is 
in the conditions regarded as the vehicle interior of a room being in an air-conditioning transient, or it is 
in the conditions consider that are at the time of an air-conditioning stationary. The process using the 
temperature at which correlation with crew's thermal sensation was detected by the temperature sensor 
of a high side among said 1st and 2nd temperature sensors when it was in said air-conditioning transient 
according to said distinction process and was distinguished as whenever [ said vehicle room air 
temperature ], When it is distinguished by said distinction process that it is at said air-conditioning 
stationary time, it is a thing including the process using the temperature detected by said 1st temperature 
sensor as whenever [ said vehicle room air temperature ]. It is made to distinguish whether it is in the 
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conditions regarded as the vehicle interior of a room being in an air-conditioning transient in fact, or it is 
in the conditions consider that are at the time of an air-conditioning stationary. When it was in the air- 
conditioning transient and is distinguished, the temperature at which correlation with crew's thermal 
sensation was detected by the temperature sensor of a high side among said 1st and 2nd temperature 
sensors is inputted. When it is distinguished that it is at the air-conditioning stationary time, it realizes 
by equipping a computer with the medium by which the program which inputs the temperature detected 
by said 1st temperature sensor as whenever [ vehicle room air temperature ] was memorized. 
[0020] Therefore, in an air-conditioning transient, the temperature signal by which correlation with 
crew's thermal sensation was detected by the temperature sensor of a high side among the 1st and 2nd 
temperature sensors is inputted into a control unit, blow-off air temperature is adjusted by the program 
to which it was given beforehand, and the outlet empty vehicle room where this air by which 
temperature control was carried out was chosen is supplied. 

[0021] It is considered that an air-conditioning condition distinction means is in a temperature control 
transient when the difference of each temperature detected by the 1st temperature sensor and 2nd 
temperature sensor is beyond a predetermined value. When smaller than said predetermined value, even 
if it makes it consider that it is at the time of an air-conditioning stationary (claim 2) It is considered that 
it is in an air-conditioning transient when the rate of change of the temperature detected by the 1st 
temperature sensor or 2nd temperature sensor is beyond a predetermined value. When smaller than said 
predetermined value, even if it makes it consider that it is at the time of an air-conditioning stationary 
(claim 3), it considers that between after temperature control is started until it carries out predetermined 
time progress is in an air-conditioning transient, and you may make it consider that said predetermined 
time progress back is at the time of an air-conditioning stationary (claim 4). 

[0022] Furthermore, the difference of the temperature which has the temperature setting section which 
sets up the target temperature of the vehicle interior of a room, and was detected by said 1st temperature 
sensor, and the temperature set up by said temperature setting section. Or when the difference of the 
temperature detected by said 2nd temperature sensor and the temperature set up by said temperature 
setting section is beyond a predetermined value, it considers that it is in a temperature control transient, 
and when smaller than said predetermined value, you may make it consider that it is at the time of a 
temperature control stationary (claim 5). 

[0023] An infrared sensor, IC temperature sensor, a temperature-sensitive ferrite, etc. may be used for a 
temperature sensor that the temperature of the upper part of the vehicle interior of a room or the lower 
part just detects substantially, using the usual thermistor. 

[0024] correlation with crew's thermal sensation the temperature detected by the temperature sensor of a 
high side as using as whenever [ said vehicle room air temperature ] among said 1 st and 2nd temperature 
sensors If an up outlet and a lower outlet are in an air-conditioning transient with said air-conditioning 
condition distinction means in the condition of being set as the opening which forms vent mode and it 
will be distinguished The temperature detected by said 1st temperature sensor is used as whenever [ said 
vehicle room air temperature ]. If said up outlet and lower outlet are in an air-conditioning transient with 
said air-conditioning condition distinction means in the condition of being set as the opening which 
forms foot mode and it will be distinguished It is using the temperature detected by said 2nd temperature 
sensor as whenever [ said vehicle room air temperature ] (claim 6). Furthermore, if it is in an air- 
conditioning transient with said air-conditioning condition distinction means and will be distinguished 
when the up outlet and the lower outlet are set as the opening which forms Mohd other than vent mode 
or foot mode The temperature detected by said 2nd temperature sensor when the difference of the 
temperature detected by said 1st temperature sensor and said target temperature was smaller than the 
difference of the temperature detected by said 2nd temperature sensor and said target temperature is 
used as whenever [ said vehicle room air temperature ]. When large, it says using the temperature 
detected by said 1st temperature sensor as whenever [ said vehicle room air temperature ] (claim 7). 
[0025] Therefore, if it is in vent mode, it is not concerned with heating and cooling and heating, but the 
output of the 1st temperature sensor with the high correlation with crew's thermal sensation is used, and 
even if it shifts after that at the time of a stationary, the output of the 1st temperature sensor will be used 
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for an air-conditioning transient. On the other hand, if it is in foot mode, and it is not concerned with 
heating and coohng and heating, but the output of the 2nd temperature sensor with the high correlation 
with crew's thermal sensation is used and it shifts after that at the time of a stationary, the output of the 
1st mutually related high temperature sensor will be used for an air-conditioning transient. 
[0026] Moreover, if air-conditioning transients are Mohd other than vent mode or foot mode Since 
crew's thermal sensation and correlation become [ the output of the 2nd temperature sensor ] high when 
the difference of the temperature and target temperature which were detected by the 1st temperature 
sensor is smaller than the difference of the temperature and target temperature which were detected by 
the 2nd temperature sensor, this output is used. In being conversely large Since crew's thermal sensation 
and correlation become [ the output of the 1st temperature sensor ] high, this output is used. And if it 
shifts at the time of a stationary, the output of the 1st mutually related high temperature sensor will be 
used. 
[0027] 

[Embodiment of the Invention] Hereafter, a drawing explains the gestalt of implementation of this 
invention. In drawing 1 , the air-conditioning control device for cars assumes what is arranged inside the 
dashboard 1 of a car, the intake transfer device 5 which has the bashfiil inlet 3 and the open air inlet 4 in 
the maximum upstream of the air-conditioning case 2 is formed, and an introductory rate with the open 
air is adjusted by the intake door 6 as it is bashful. It is prepared so that the blower 8 which rotates by 
the motor 7 may attend said inlet, and by rotation of a blower 8, into the air-conditioning duct 2, air is 
attracted from an inlet, and it feeds to the downstream into it. 

[0028] An evaporator 9 is allotted, and in the downstream of a blower 8, piping association is carried out 
with the compressor which is not illustrated, a capacitor, a liquid tank, an expansion valve, etc., and this 
evaporator 9 constitutes the air conditioning cycle, and cools to it the air which supplies a refrigerant to 
an evaporator 9 by operation of a compressor, and passes this evaporator 9. 
[0029] The heater core 10 which makes an engine coohng water a heat source is arranged at the 
downstream of an evaporator 9, and the air mix door 1 1 is allotted before this heater core 10. The rate of 
the air to which the air which passed the evaporator 9 passes the heater core 10 by this air mix door 11, 
and the air which bypasses this is adjusted. 

[0030] And air in which temperature control was carried out by the evaporator 9 and the heater core 10, 
It is ventilated at the outlet (differential-gear outlet 13a, vent outlet 13b, foot outlet 13c) empty vehicle 
room 14 opened and closed by the mode doors 12a and 12b prepared in the lowest style side of the air- 
conditioning duct 2. Here, it is open for free passage, respectively to lower outlet 17b by which foot 
outlet 13c which supplies air supplies air to a step to crew's step at up outlet 17a by which vent outlet 
13b which supplies air to crew's upper half of the body supplies air to crew's upper half of the body. 
[0031] Drive control of each air-conditioning equipment mentioned above is carried out by the control 
signal from a control unit IS, and this control unit 15 is equipped with the microcomputer equipped with 
CPU, ROM, RAM, etc., the input/output port of a signal, etc., changes various input signals into a 
control signal based on the predetermined program given beforehand, and controls each air-conditioning 
equipment. 

[0032] Namely, up temperature sensor B which detects the temperature (Trl) of the vehicle room upper 
part, lower temperature sensor C which detects the temperature (Tr2) of the vehicle room lower part. 
The signal of the temperature setter 16 grade which sets up the OAT sensor D which detects outside air 
temperature (Ta), and the target temperature (Tset) of the vehicle interior of a room is inputted into a 
control unit 15. Based on the various signals inputted here, To is calculated whenever [ need blow-off 
temperature ], and drive control of the various doors 6, 11, 12a, and 12b or the blower 8 grade is carried 
out so that it may be completed as target temperature (Tset) by whenever [ vehicle room air 
temperature ]. What is necessary is here, to arrange up temperature sensor B in the location near the 
head of crews, such as head lining, and just to arrange lower temperature sensor C near the foot outlet 
1 3c of a dash panel lower part. 

[0033] A process until it calculates whenever [ of operation example / which controls each air- 
conditioning equipment by the control unit 15 to drawing 2 /, especially target blow-off temperature ] is 
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shown as a flow chart, and a control unit 15 goes into this manipulation routine after operation of an air 
conditioner, and inputs various information, such as vehicle room up temperature (Trl), lower 
temperature (Tr2), outside air temperature (Ta), and target temperature (Tset), (step 50). 
[0034] Although these various input will be used by each auto control of an auto air-conditioner At the 
process which calculates whenever [ target blow-off temperature ], while calculating the difference 
(|Trl-Tset ]) of up temperature and target temperature, and the difference (|Tr2-Tset |) of lower 
temperature and target temperature, the difference (|Trl-Tr2|) of up temperature and lower temperature 
is calculated (steps 52 and 54). 

[0035] When the difference (|Trl-Tset |) of up temperature and target temperature or the difference 
(|Tr2-Tset |) of lower temperature and target temperature is large From the ability to be said that 
whenever [ vehicle room air temperature ] is the transient in early stages of air-conditioning which is not 
fully converged on target temperature Bordering on the predetermined value alpha, when said difference 
is larger than this, it distinguishes from a transient, and with alpha [ below ], it distinguishes further 
whether it is an air-conditioning transient or it is at the stationary time according to the difference (|Trl- 
Tr2|) of up temperature and lower temperature (step 56). 

[0036] Since it can say that it is at the air-conditioning stationary time which whenever [ vehicle room 
air temperature ] converged on target temperature when the difference of up temperature and lower 
temperature is small, if it considers that it would be in the steady state bordering on the predetermined 
value beta when |Trl-Tr2| was less than [ this ], and larger [ than beta ] and it is still in a transient, it will 
distinguish (step 58). 

[0037] When judged with current blow-off Mohd judging vent mode, foot mode, and other Mohd 
(bilevel mode etc.) (steps 60 and 62), and it being in vent mode, when distinguished from a transient, 
since crew's thermal sensation and correlation become high, the temperature around a head considers as 
whenever [ vehicle room air temperature ] with the temperature (Trl) from up temperature sensor B, and 
performs fUture air-conditioning control. That is. To is calculated as To=f (Trl, Ta, Tset, ,..) whenever 
[ need blow-off temperature ], and Trl is the target temperature Tset. Drive control of the various doors 
6, 1 1, 12a, and 12b or the blower 8 grade is carried out so that it may converge (step 64). 
[0038] On the other hand, when judged with it being in foot mode by the transient, since crew's thermal 
sensation and correlation become high, the temperature of the leg circumference considers as whenever 
[ vehicle room air temperature ] with the temperature (Tr2) from lower temperature sensor C, and 
performs future air-conditioning control. That is. To is calculated as To=f (Tr2, Ta, Tset, ...) whenever 
[ need blow-off temperature ], and Tr2 is the target temperature Tset. Drive control of the various doors 
6, 1 1, 12a, and 12b or the blower 8 grade is carried out so that it may converge (step 66). 
[0039] Moreover, when judged with blow-off Mohd's being Mohd other than vent modes and foot 
modes, such as a bilevel mode, it is processed as follows. First, if it is in the transient of a bilevel mode 
If the difference (|Trl-Tset |) of up temperature and target temperature is smaller than the difference 
(|Tr2-Tset |) of lower temperature and target temperature, correlation with lower temperature and crew's 
thermal sensation will become high, and if reverse If judged with it progressing to step 68 and being 
|Trl-Tset j<|Tr2-Tset |, since it turns out that correlation with up temperature and crew's thermal 
sensation becomes high It considers as whenever [ vehicle room air temperature ] with the temperature 
(Tr2) from lower temperature sensor C, and if reverse, it will consider as whenever [ vehicle room air 
temperature ] with the temperature (Trl) fi-om up temperature sensor B. 

[0040] Thereby, in a transient, since temperature control of the vehicle room is carried out by crew's 
thermal sensation and the temperature of a mutually related high part and it converges the temperature of 
the part toward target temperature according to blow-off Mohd with them, comfortable thermal 
sensation can be given to crew. 

[0041] Air-conditioning progresses and it is completed as target temperature by the output of the 
temperature sensor chosen by each blow-off Mohd, and if it becomes at the time of the stationary which 
|Trl-Tr2| becomes below beta at step 58, blow-offMohd will change to a bilevel mode (step 70), and 
future control will be performed by relation with the up temperature to which correlation becomes high 
most with crew's thermal sensation at the time of a stationary. That is. To is calculated as To=f (Trl, Ta, 
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Tset, ...) whenever [ need blow-off temperature ], and Trl is the target temperature Tset. Drive control 
of the various doors 6, 11, 12a, and 12b or the blower 8 grade is carried out so that convergence may be 
maintained. 

[0042] In the above-mentioned configuration, although it will become a bilevel mode if it results at the 
time of a stationary when set as vent mode by the transient, in this case, it is not concerned at a transient 
and the time of a stationary, but up temperature Trl is considered as whenever [ vehicle room air 
temperature ], and air-conditioning control is carried out. Moreover, the temperature sensor used while 
blow-off Mohd will change to a bilevel mode, if it becomes at the time of a stationary, although lower 
temperature Tr2 will be considered as whenever [ vehicle room air temperature ] in this transient and 
air-conditioning control will be carried out if set as foot mode by the transient also changes to up 
temperature sensor B, up temperature Trl is considered as whenever [ vehicle room air temperature ], 
and air-conditioning control is carried out. 

[0043] And although there will be no switch of blow-off Mohd at this transient when the temperature of 
a side with the high correlation with crew's thermal sensation is used for air-conditioning control as 
whenever [ vehicle room air temperature ] and shifts at the time of a stationary if a transient is a bilevel 
mode, air-conditioning control will be carried out by only the up temperature Trl. 
[0044] Therefore, since air-conditioning control is performed referring to not only a transient but the 
temperature of the part to which correlation becomes high most with crew's thermal sensation at the time 
of a stationary, always spoiling crew's thermal sensation is lost. 

[0045] Moreover, although modification actuation of target temperature etc. will be performed and it 
will get if crew's thermal sensation changes by switching blow-off Mohd since it is set as a bilevel mode 
no matter the transient may be set up by what blow-off Mohd at the time of a stationary In the above- 
mentioned configuration, since crew's thermal sensation is not spoiled by switching a temperature sensor 
appropriately, modification actuation of target temperature etc. becomes uimecessary and the 
trouble someness which controls crew's air conditioner can be reduced. 

[0046] In addition, although it was made to perform distinction of a transient and the time of a stationary 
using the factor of temperature, you may make it distinguish with the factor of only temperature, time 
amount, or time amoimt in the above-mentioned example of a configuration. As shown in drawing 3 , it 
replaces with said step 54. For example, the rate of change of up temperature. Or the rate of change of 
lower temperature is calculated (step 72), and when this rate of change is large, the vehicle interior of a 
room is in the early condition converged on target temperature. Since it can conclude that it is in the 
condition converged mostly when small, you may make it make the judgment of said step 58 substitute 
for the judgment which considers that the case where said rate of change is larger than the 
predetermined value gamma is a transient, and considers that the case of being small is a steady state 
(step 74). 

[0047] Or a timer is started and the time check fi-om the time of operation of an air conditioner is 
performed (step 76), and since it should be completed as target temperature by the vehicle interior of a 
room so that the time amount fi^om the time of operation is long, you may make it make the judgment of 
said step 58 substitute for the judgment which it borders a timer on predetermined time delta, considers 
that the case of being shorter is a transient, and considers that the case of being long is a steady state, as 
shown by drawing 4 (step 78). 

[0048] Although it cannot be overemphasized that the same operation effectiveness as the control which 
makes only temperature a factor is acquired even if it is in these control gestalten, it is desirable to 
assign the time amount delta on which in the control which makes only time amount a factor it decided 
in the experiment etc. beforehand according to vehicle indoor initial temperature, blow-off Mohd, etc. 
since the suitable switching time fi-om a transient to a steady state changed with vehicle indoor initial 
temperature, blow-off Mohd, etc. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing I] Drawing 1 is drawing showing the example of a hard configuration of the air-conditioning 
control unit for cars concerning this invention. 

[Drawing 2] Drawing 2 is a flow chart which shows the example of control actuation of a control unit 
shown in drawing 1 . 
[Drawing 3] It reaches. 

[Drawing 4] Drawing 3 and drawing 4 are flow charts which show other examples of control actuation 
of a control unit shown by drawing 1 . 

[Drawin g 5] Drawin g 5 is the characteristic ray Fig. having shown the outline of the temperature change 
of an air-conditioning transient according to blow-off Mohd about each at the time of air conditioning 
and heating. 

[Drawin g 6] Drawing 6 is experimental data in which the correlation of abdomen ambient temperature, 
head ambient temperature, leg ambient temperature, and crew's thermal sensation is shown. 
[Drawing 7] Drawin g 7 is the characteristic ray Fig. showing the relation between blow-off Mohd of an 
auto air-conditioner, and whenever [ need blow-off temperature ]. 

[Drawing 8] Drawing 8 is the graph which showed the outline of the correlation the abdomen ambient 
temperature A, the head ambient temperature B, the leg ambient temperature C, and crew's thermal 
sensation according to blow-off Mohd about each at an air-conditioning transient and the time of a 
stationary. 

[Drawing 9] Drawing 9 is the characteristic ray Fig. showing the gap from the head ambient temperature 
B at the time of completing the abdomen ambient temperature A as target temperature (25-degreeC), and 
the target temperature of the leg ambient temperature C. 
[Description of Notations] 

15 Control Unit 

16 Temperature Setter 
17a Up outlet 

17b Lower outlet 
B Up temperature sensor 
C Lower temperature sensor 
D OAT sensor 



[Translation done.] 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



5/24/2007 



JP,10-138732,A [DRAWINGS] 




http://www4,ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejije 



JP,10-138732,A [DRAWINGS] 




http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



JP,10-138732,A [DRAWINGS] 

J^BIB* VENT Bl -LEVEL DEF-FOOT FOOT 




31 -LEVEL DEF-FOOT 




FOOT 




Page 4 of 5 



[Drawin^^ 



n 



ABC 
SStB# VENT 81 -LEVEL 



A b' 



FOOT 



ABC 

[Drawing 9] 



ABC 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 5/24/2007 



JP,10-138732,A [DRAWINGS] 

(a) 7%m^i25' cRs:) 



Page 5 of 5 



(b) 



25!£1 




[Translation done.] 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



5/24/2007 



JP,10-138732,A [DRAWINGS] 



Page 1 of 5 



* NOTICES * 

JPO and INPIT are not responsible for any 
deunages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



'Drawing 61 




L H 


L L 


M H 


M L 




. 0.886 


0.388 


0. 946 


0. 291 




0. 983 


0.851 


0. 995 


0. 828 




0.936 


0.977 


0. 934 


0. 951 



MH ! f iai; ±^^tu ML ! ^Inll rtl^m 
[Drawing 7] 



[Drawing 1] 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



